Hypoxia regulates the expression of the adrenomedullin and HIF-1 genes in cultured HL-1 cardiomyocytes.
Adrenomedullin (AM) is a hypotensive protein expressed in a variety of cells and tissues. We observed previously that the expression of the adrenomedullin gene increases substantially in the developing rat heart and in cultured adult rat ventricular cardiac myocytes in response to hypoxia as a function of time. An adrenomedullin promoter-luciferase reporter construct was used to show that this increase in adrenomedullin mRNA resulted from increased transcription in response to hypoxia. We report here additional evidence documenting that this hypoxia-induced transcription of the adrenomedullin gene is regulated by the hypoxia-inducible factor-1 (HIF-1) transcription factor. We used Northern blot analysis to show an increase in the levels of AM and HIF-1alpha mRNA but not HIF-1beta mRNA in the HL-1 cardiac myocyte cell line in response to hypoxia. Furthermore, Western blot analysis revealed that the levels of both HIF-1alpha and HIF-1beta protein increased under hypoxic conditions. Data from electrophoretic mobility shift assays indicate that the heterodimeric HIF-1 complex binds to the HIF-1-responsive elements. Combined data from these studies demonstrate that the AM gene is regulated by hypoxia-responsive elements localized in the AM promoter region.